Purification and characterization of alcohol oxidase from a genetically constructed over-producing strain of the methylotrophic yeast Hansenula polymorpha.
Alcohol oxidase (AOX) has been purified 8-fold from a genetically constructed over-producing strain of the methylotrophic yeast Hansenula polymorpha C-105 (gcr1 catX) with impaired glucose-induced catabolite repression and completely devoid of catalase. The final enzyme preparation was homogeneous as judged by polyacrylamide gel electrophoresis and HPLC. Some physicochemical and biochemical properties of AOX were studied in detail: molecular weight (approximately 620 kD), isoelectric point (pI 6.1), and UV-VIS, circular dichroism (CD), and fluorescence spectra. The content of different secondary structure motifs of the enzyme has been calculated from the CD spectra using a computer program. It was found that the native protein contains about 50% alpha-helix, 25% beta-sheet, and about 20% random structures. The kinetic parameters for different substrates, such as methanol, ethanol, and formaldehyde, were measured using a Clark oxygen electrode. The rate of enzymatic oxidation of formaldehyde by alcohol oxidase from H. polymorpha is only twice lower compared to the best substrate of the enzyme, methanol.